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Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



tional application No. 

PCT/JPOO/04160 



1. Basis of the report 



1 . With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 

pages 1,2,6-29 

pages 

pages 



, as originally filed 
, filed with the demand 



3-5,5/1 



, filed with the letter of 27 November 2000 (27. 1 1 .2000) 



the claims: 

pages 

pages 

pages 

pages 



11-18,23-30 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



1-10,19-22,31-34 



filed with the letter of 27 November 2000 (27.11.2000) 



the drawings: 
pages 

pages 

pages 



M5 



, as originally filed 



. filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or ftimished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation fijmished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been fiamished. 
I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

I I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

♦ Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



tional application No. 

PCT/JPOO/04160 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-34 



1-34 



1-34 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1 [JP, 53-94798, A (Toshiba Corp.), 19 August 1978 (19.08.78), page 1, lower right 
column, line 18 to page 2, upper left column, line 10; page 2, upper right column, line 8 to page 
3, upper left column, line 8; same page, same column, line 17 to same page, upper right column, 
line 3; Figs. 2 to 4 (Family: none)] and 

document 2 [JP, 53-97457, A (Toshiba Corp.), 25 August 1978 (25.08.78), page 1, lower right 
column, line 19 to page 2, upper left column, line 1 1 ; page 2, upper right column, line 10 to page 
3, upper left column, line 20; same page, upper right, lines 9 to 15; Figs. 2 to 4 (Family: none)] 
describe a dynamic scattering type liquid crystal display device in which the sealing member is 
convex and made of a transparent material and the display part is illuminated through the sealing 
member. 



Document 3 [JP, 4-131893, A (Sharp Corp.), 6 May 1992 (06.05.92), page 4, upper right 
column, line 20 to page 6, lower left column, line 6; Figs. 1 to 1 1 (Family: none)] describes a 
liquid crystal display device in which a first segment electrode is ft)rmed in the display region 
and the cormection region and a second segment electrode is formed in the remaining regions. 



Document 4 [JP, 64-3631, A (Toshiba Corp.), 9 January 1989 (09.01.89), page 2, upper right 
column, line 10 to same page, lower left column, line 16; Fig. 1 (Family: none)] and 
document 5 [JP, 10-253948, A (Sony Corp.), 25 September 1998 (25.09.98); page 3, right 
column, line 38 to same page, right column, line 31; page 4, left column, line 33 to page 5, left 
column, line 7; Fig. 1 (Family: none)] describe a liquid crystal display device that controls the 
illumination of the backlight by detecting the quantity of ambient light with an optical sensor. 



However, none of the cited documents describes the idea of arranging a light source that emits 
linearly polarized light on the outer periphery of the liquid crystal display panel and introducing 
the linearly polarized light emitted from the light source to the liquid crystal layer through the 
seal part. 
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J^ap, and is characterized by being structured as follows in order to achieve the 
above-described objects. 

The signal electrode is composed of a surrounding electrode formed 
over almost the whole area of the display area, a pattem electrode isolatedly 
formed within the surrounding electrode, and a wiring electrode formed 
across the surrounding electrode with a gap provided between the wiring 
electrode and the surrounding electrode in order to selectively apply voltage 
to the pattem electrode. 

Further, the counter electrode is provided over the whole area of the 
display area to face the signal electrode. 

Furthermore, the first substrate and the second substrate and the signal 
electrode and the counter electrode are all transparent, and the Uquid crystal 
layer is a scattering type Uquid crystal layer which changes in transmittance 
and scattering rate depending on existence or absence of application of 
voltage by means of the signal electrode and the counter electrode, in which 
transparency increases in a part to which voltage is applied. 

Moreover, a light source part is disposed outside a peripheral part of 
the liquid crystal display panel, and at least a part of the seaUng part facing 
the light source part has a light transmitting property to allow hght emitted 
from the light source part to pass through the sealing part and enter the liquid 
crystal layer. 

Altematively, it is also preferable that the signal electrode is 
composed of a pattem electrode isolatedly formed within the display area, and 
a wiring electrode formed across the display area in order to selectively apply 
voltage to the pattem electrode, and the counter electrode is provided only in 
an area to face the pattem electrode. 

The liquid crystal layer in this case is a scattering type liquid crystal 




5 



layer which changes in txansmittance and scattering rate depending on 
existence or absence of application of voltage by means of the signal 
electrode and the counter electrode, in which a scattering degree increases in a 
part to which voltage is applied. The other structure may be the same as that 
5 of the above-described liquid crystal display device. 

In these Uquid crystal display devices, the liquid crystal display panel, 
in which an outside of the second substrate is a visible side, always presents a 
condition outside the first substrate to the visible side. 

Further, it is preferable that a luminosity of a scattering part of the 
10 liquid crystal layer becomes higher than luminosities of other parts while the 
light source part is tumed on, and the luminosity of the scattering part of the 
liquid crystal layer becomes lower than the luminosities of the other parts 
while the light source part is tumed off. 

Furthermore, it is desirable that a coUimate lens for making hght from 
15 the light source part a ray parallel to the first substrate and the second 
substrate of the liquid crystal display panel is provided between an outer 
peripheral part of the Uquid crystal display panel and the light source part. 

It is more desirable that a polarization separating device is provided 
between an outer peripheral part of the liquid crystal display panel and the 
20 light source part. 

In this case, it is most preferable that the scattering type liquid crystal 
layer of the liquid crystal display panel is a mixed Uquid crystal layer 
composed of transparent solid substances and Uquid crystal, which is 
produced by applying ultraviolet Ught to Uquid composed of the liquid crystal 
25 and organic monomers, and the polarization separating device is disposed so 
that a transmission axis thereof almost matches with a direction in which a 
difference between a refractive index of the transparent soUd substance and a 




6 



refractive index of the liquid crystal of the mixed Uquid crystal layer is small. 

The scattering type Uquid crystal layer may also be a mixed liquid 
crystal layer composed of transparent soUd substances having alignment 
properties and Uquid crystal, which is produced by applying ultraviolet Ught 
5 to Uquid made by mixing liquid crystal polymers into the Uquid crystal and 
organic monomers. 

As the polarization separating device, an absorption type polarizer 
having a transmission axis and an absorption axis substantially perpendicular 
to the transmission axis, or a reflection type polarizer having a transmission 
10 axis and a reflection axis substantially perpendicular to the transmission axis 
can be used. 

When the polarization separating device is a reflection type polarizer, 
it is preferable that a diffuser is provided between the polarization separating 
device and the Ught source part, and a reflector is provided around the Ught 
15 source part. 

It is also preferable that, as the polarization separating device, the 
absorption type polarizer is disposed on the Uquid crystal display panel side 
and the reflection type polarizer is disposed on the light source side 
respectively with directions of the transmission axes of the absorption type 

20 polarizer and the reflection type polarizer matching with each other. 

Further, it is preferable that Ught intensity change means is provided 
which controls increase and decrease of an intensity of Ught incident on the 
liquid crystal display panel from the Ught source part in accordance with an 
intensity of Ught incident on the Uquid crystal display panel from outside the 

25 first substrate. The Ught intensity change means may manually or 
automatically control voltage or electric current appUed to the Ught source 
part to change its Ught emission strength or Ught emission period. 
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It is also possible that the hght intensity change means is composed of 
a liquid crystal shutter composed of a liquid crystal cell provided between the 
liquid crystal display panel and the light source and polarizers arranged on 
both sides thereof, an exposure meter for detecting the intensity of the hght 
5 incident from outside the first substrate, and a liquid crystal driving circuit for 
changing voltage applied to the Uquid crystal cell in accordance with an 
output from the exposure meter, so that a transmittance of the Uquid crystal 
shutter is controlled to change the intensity of the incident hght from the light 
source part. 

10 It is desirable that an ultraviolet cutting layer is provided at least on 

one of outer surfaces of the first and second substrates of the Uquid crystal 
display panel. 

It is preferable that an anti-reflection layer for preventing reflection of 
light within a wavelength range of hght emitted by the Ught source part is 

15 provided on outer surfaces of at least one of the first and second substrates of 
the liquid crystal display panel. 

The Ught source part preferably emits Ught with an optical wavelength 
in a range from 380 nanometers (nm) to 800 nanometers (nm). Further, a 
plurality of light source parts are arranged outside the peripheral part of the 

20 Uquid crystal display panel, thereby obtaining more sufficient intensity of 
Ught. It is also possible that, as the pluraUty of Ught source parts, Ught 
source parts for emitting Ught in different wavelength regions (emitted light 
colors) are provided, or a pluraUty of Ught emitting elements for emitting light 
in different wavelength regions are provided in one light source part. They 

25 may be selectively used. 

It is possible that the Uquid crystal display device in the explanations 
is constituted as a module to be instaUed in a finder optical system of a 
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What is claimed is: 

1. A liquid crystal display device comprising a liquid crystal display 
panel in which a first substrate formed with a signal electrode and a second 
5 substrate formed with a counter electrode on one surface respectively are 
coupled together, with said signal electrode and said counter electrode 
opposed each other, with a fixed gap therebetween provided by interposing a 
sealing part at an outer peripheral part of a display area, and a hquid crystal 
layer is provided in the gap, wherein 

10 said signal electrode is composed of a surrounding electrode formed 

over almost the whole area of said display area, a pattem electrode isolatedly 
formed within said surrounding electrode, and a wiring electrode formed 
across said surrounding electrode with a gap provided between said wiring 
electrode and said surrounding electrode in order to selectively apply voltage 

15 to said pattem electrode, 

said counter electrode is provided over the whole area of said display 
area to face said signal electrode, 

said first substrate, said second substrate, said signal electrode and 
said counter electrode are all transparent, 

20 said Uquid crystal layer is a scattering type liquid crystal layer which 

changes in transmittance and scattering rate depending on existence or 
absence of appUcation of voltage by means of said signal electrode and said 
counter electrode, in which transparency increases in a part to which voltage 
is apphed, and 

25 a light source part is disposed outside a peripheral part of said hquid 

crystal display panel, and at least a part of said sealing part facing the hght 
source part has a hght transmitting property to allow hght emitted from said 
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light source part to pass through said sealing part and enter said liquid crystal 
layer. 

2. A liquid crystal display device comprising a liquid crystal display 
panel in which a first substrate formed with a signal electrode and a second 

5 substrate formed with a counter electrode on one surface respectively are 
coupled together, with said signal electrode and said counter electrode 
opposed each other, with a fixed gap therebetween provided by interposing a 
sealing part at an outer peripheral part of a display area, and a liquid crystal 
layer is provided in the gap, wherein 
10 said signal electrode is composed of a pattem electrode isolatedly 

formed within said display area, and a wiring electrode formed across said 
display area in order to selectively apply voltage to said pattem electrode, 

said counter electrode is provided in an area to face said pattem 
electrode, 

15 said first substrate, said second substrate, said signal electrode and 

said counter electrode are all transparent, 

said liquid crystal layer is a scattering type Uquid crystal layer which 

changes in transmittance and scattering rate depending on existence or 

absence of appHcation of voltage by means of said signal electrode and said 
20 counter electrode, in which a scattering degree increases in a part to which 

voltage is applied, and 

a light source part is disposed outside a peripheral part of said liquid 

crystal display panel, and at least a part of said sealing part facing the light 

source part has a light transmitting property to allow Ught emitted from said 
25 light source part to pass through said sealing part and enter said hquid crystal 

layer. 

3. A liquid crystal display device according to claim 1, wherein 
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said liquid crystal display panel, in which an outside of said second 
substrate is a visible side, always presents a condition outside said first 
substrate to the visible side, 

a luminosity of a scattering part, where the transparency does not 
5 increase, of said liquid crystal layer becomes higher than luminosities of other 
parts while said Ught source part is tumed on, and 

the luminosity of said scattering part of said Uquid crystal layer 
becomes lower than the luminosities of the other parts while said Ught source 
part is tumed off, 

10 4. A liquid crystal display device according to claim 2, wherein 

said Uquid crystal display panel, in which an outside of said second 
substrate is a visible side, always presents a condition outside said first 
substrate to the visible side, 

a luminosity of a scattering part, where the scattering degree is 
15 increased, of said Uquid crystal layer becomes higher than luminosities of 
other parts while said Ught source part is tumed on, and 

the luminosity of said scattering part of said Uquid crystal layer 
becomes lower than the luminosities of the other parts while said Ught source 
part is tumed off. 

20 5. A liquid crystal display device according to claim 1, wherein 

a colUmate lens for making light from said light source part a ray 
parallel to said first substrate and said second substrate of said Uquid crystal 
display panel is provided between an outer peripheral part of said Uquid 
crystal display panel and said Ught source part. 
25 6. A Uquid crystal display device according to claim 2, wherein 

a colUmate lens for making light from said Ught source part a ray 
parallel to said first substrate and said second substrate of said Uquid crystal 
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display panel is provided between an outer peripheral part of said liquid 
crystal display panel and said light source part. 

7. A liquid crystal display device according to claim 1, wherein 

a polarization separating device is provided between an outer 
5 peripheral part of said Uquid crystal display panel and said light source part. 

8. A liquid crystal display device according to claim 2, wherein 

a polarization separating device is provided between an outer 
peripheral part of said Uquid crystal display panel and said light source part. 

9. A liquid crystal display device according to claim 7, wherein 

10 said scattering type liquid crystal layer of said hquid crystal display 

panel is a mixed liquid crystal layer composed of transparent solid substances 
and a liquid crystal, which is produced by applying ultraviolet Ught to hquid 
composed of liquid crystal and organic monomers, and 

said polarization separating device is disposed so that a transmission 

15 axis thereof almost matches with a direction in which a difference between a 
refractive index of said transparent sohd substance and a refractive index of 
said Uquid crystal of said mixed Uquid crystal layer is small. 

10. A Uquid crystal display device according to claim 8, wherein 

said scattering type Uquid crystal layer of said Uquid crystal display 
20 panel is a mixed liquid crystal layer composed of transparent solid substances 
having aUgnment properties and a liquid crystal, which is produced by 
applying ultraviolet Ught to Uquid made by mixing Uquid crystal polymers 
into liquid crystal and organic monomers, and 

said polarization separating device is disposed so that a transmission 
25 axis thereof almost matches with a direction in which a difference between a 
refractive index of said transparent soUd substance and a refractive index of 
said Uquid crystal of said mixed Uquid crystal layer is small. 
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transmission axis, and said absorption type polarizer is disposed on said liquid 
crystal display panel side and said reflection type polarizer is disposed on said 
light source part side respectively with directions of the respective 
transmission axes of said absorption type polarizer and said reflection type 
5 polarizer matching with each other. 

18. A liquid crystal display device according to claim 10, wherein 
said polarization separating device is composed of an absorption type 

polarizer having a transmission axis and an absorption axis substantially 
perpendicular to the transmission axis, and a reflection type polarizer having a 

10 transmission axis and a reflection axis substantially perpendicular to the 
transmission axis, and said absorption type polarizer is disposed on said liquid 
crystal display panel side and said reflection type polarizer is disposed on said 
Ught source part side respectively with directions of the respective 
transmission axes of said absorption type polarizer and said reflection type 

15 polarizer matching with each other. 

19. A Hquid crystal display device according to claim 3, wherein 
light intensity change means is provided which controls increase and 

decrease of an intensity of light incident on said Uquid crystal display panel 
from said Ught source part in accordance with an intensity of light incident on 
20 said liquid crystal display panel from outside said first substrate. 

20. A hquid crystal display device according to claim 4, wherein 
light intensity change means is provided which controls increase and 

decrease of an intensity of light incident on said hquid crystal display panel 
from said Hght source part in accordance with an intensity of Ught incident on 
25 said Uquid crystal display panel from outside said first substrate. 

21. A Uquid crystal display device according to claim 19, wherein 
said Ught intensity change means comprises a Uquid crystal shutter 
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composed of a liquid crystal cell provided between said liquid crystal display 
panel and said light source and polarizers arranged on both sides thereof, an 
exposure meter for detecting the intensity of the light incident from outside 
said first substrate, and a liquid crystal driving circuit for changing voltage 
5 applied to said liquid crystal cell in accordance with an output from said 
exposure meter. 

22. A liquid crystal display device according to claim 20, wherein 
said Ught intensity change means comprises a Uquid crystal shutter 
composed of a liquid crystal cell provided between said liquid crystal display 
10 panel and said light source and polarizers arranged on both sides thereof, an 
exposure meter for detecting the intensity of the Ught incident from outside 
said first substrate, and a liquid crystal driving circuit for changing voltage 
apphed to said liquid crystal cell in accordance with an output from said 
exposure meter. 

15 23. A liquid crystal display device according to claim 9, wherein 

an ultraviolet cutting layer is provided at least on one of outer surfaces 
of said first and second substrates of said Uquid crystal display panel. 

24. A Uquid crystal display device according to claim 10, wherein 

an ultraviolet cutting layer is provided at least on one of outer surfaces 
20 of said first and second substrates of said Uquid crystal display panel. 

25. A Uquid crystal display device according to claim 9, wherein 

an anti-reflection layer for preventing reflection of light within a 
wavelength range of light emitted by said light source part is provided at least 
on one of outer surfaces of said first and second substrates of said Uquid 
25 crystal display panel. 

26. A Uquid crystal display device according to claim 10, wherein 

an anti-reflection layer for preventing reflection of light within a 
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wavelength range of light emitted by said light source part is provided at least 
on one of outer surfaces of said first and second substrates of said hquid 
crystal display panel. 

27. A Hquid crystal display device according to claim 9, wherein 

5 said liquid crystal display device is a module to be installed in a finder 

optical system of a camera, and said pattem electrode of said liquid crystal 
display panel is an electrode for displaying an autofocus target pattem. 

28. A hquid crystal display device according to claim 10, wherein 
said hquid crystal display device is a module to be installed in a finder 

10 optical system of a camera, and said pattem electrode of said liquid crystal 
display panel is an electrode for displaying an autofocus target pattem. 

29. A hquid crystal display device according to claim 27, wherein 

a finder screen is disposed outside said first substrate and a finder lens 
is disposed outside said second substrate of said hquid crystal display panel 
15 respectively. 

30. A liquid crystal display device according to claim 28, wherein 

a finder screen is disposed outside said first substrate and a finder lens 
is disposed outside said second substrate of said hquid crystal display panel 
respectively. 
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(57) Abstract: A liquid crystal display panel 
in vMch a signal electrode provided on a first 
substrate (I), a counter electrode provided on 
a second substrate (2), and a liquid ciystal 
layer (18) between the substrates joined with 
a predetermined space through a sealing part 
are arranged, and which carries out display 
by changing the degree of transmission and 
scattering by means of a voltage applied to a 
pbcel part A light source part (27) is provided 
along the periphery of both substrates, the part 
opposed to the li^t source part of the sealing 
part is translucent, and a polarized light separating device (30) is provided between the liquid crystal panel and the light source 
part (27). 
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